Metastable epialleles, imprinting, and the fetal origins of adult diseases.
Epigenetics is the study of the heritable changes in gene expression that occur without a change in the DNA sequence itself. These heritable epigenetic changes include chromatin folding and attachment to the nuclear matrix, packaging of DNA around nucleosomes, histone modifications, and DNA methylation. The epigenome is particularly susceptible to dysregulation during gestation, neonatal development, puberty, and old age. Nevertheless, it is most vulnerable to environmental factors during embryogenesis because the DNA synthetic rate is high, and the elaborate DNA methylation patterning and chromatin structure required for normal tissue development is established during early development. Metastable epialleles are alleles that are variably expressed in genetically identical individuals due to epigenetic modifications established during early development and are thought to be particularly vulnerable to environmental influences. The viable yellow agouti (A(vy)) allele, whose expression is correlated to DNA methylation, is a murine metastable epiallele, which has been used as an epigenetic biosensor for environmental factors affecting the fetal epigenome. In this review, we introduce epigenetic gene regulation, describe important epigenetic phenomenon in mammals, summarize literature linking the early environment to developmental plasticity of the fetal epigenome, and promote the necessity to identify epigenetically labile genes in the mouse and human genomes.